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^m^m 1 i'Ztm<^mmms. 

gij L , ^ti^tico y'u^y^i,zii\^Xi^yh f^coBiST- 

mmz^m t . iM<rmwmmjk-%%^^h <i ^ j; 

x-^y b mf*<^am3e«03t»ll^«iE-rs i 3 tc^roT 

\^hzh ^^h^hmm. 1 4/^i±2 tia^coams 

i^y h mflbcoH«-r-^'co^tij¥*^«oll*S«iEli*«o 

i,Xo^z^j:':>X\^hZt'kmW.b^^m-m-m.l±tz\±2 

^ztmc^mi^mm. 

mim3im.^vyXt:i^LXMfthW.'¥Wf}-t^<r) 

m.m.±i. mm.cnmm^^-t^mim.m.m'^^zxmLm- 
^m.mmm.xh-iX . 

±Mmm.m:±Mmmm.m^>,znLx 2<'K.7m\,zm^ 

mfsnmn-^y v^^^-i :^~'j>^y v^fih . 

±ia^ V^mzX h ^^y h mrf*T-±IB«ft3te 

si^tc, ±iaiii^sm«^t:AWt-six7bSi7)«ffe 
-I. it*^ 5 \:zim.<nm^^w . 

mt<y>'^y vm^kx . iim2mxn-.^mm'h%.cn% 



xiyyv'ik<ymwf-9km^-fhi.o\>zt£-yx\^hz 

[0001] 

i.tiW^mmzmth%(7yxh'^ . m^zm^wmm.'km 

wwm:i-\zn\^xwmhz^^y v^^h , v^h^'ph-i 

i^cox'h^. 

[0002] 

IMMcOi^W] Ifi^tl^^. CCD (Charge Coupled Dev 

ice ) ^<r>mimim=Fi:mtfzmimmi>zi3\^x. « 

mm&c^mm^n^ fzibcDmjtm^i&m^tiX v , 

■<;>< — 'Ji^yh^mii^(Dd-hco—r>X'$)6. Zct)-^ :>< 

-i^i^yh^mtit. im<r)m^mmzii\-^xmwLytc7) 
^imikx-tit-t'ii.mjft^'if^\ ±Mconm^izX'yx 

n^iti 2 fk<Dmm^-^^'t&^mxh^ . zco^m^z 
xm^. mmmim^commm. ^±iJD§'t^^r<Tt.H 
mm i mm s ^tzm^^ t mmm><zmmm^(^mmm h 

i\,hi.'b\,zts:->X\^h. 

[00 03] <lcoj;d^f-<-X->^>7b^SS:fflv^Tli 

W fflT4 - 7 0 2 8 3 -^^fg*^^) I. <. ±IB^#rii:, ^ 
t^ll#:Jiffi«^t=MLTl[Mia(7)S3te^fiV^, J^Ct'ia* 

wm.T * 1 / 2 as t° -7 ^ ^i-fi ( t^fi $ -tt r 2 HI a c?) 
ffi^t&ff-? TV OS 0. ia#:sm«^&^fi§^t^ 
i t J: i9 , wmA-imm\.z^&^^x -ft 

(r>'m=f'^\-/-9\zi^mm-th--n. ^mkcom^m. 

Sr, M^{JV:^XV-Y •7^'. y ^—:^)Uy°ly—yiy^ y 
i^m<Oy<A-:^fVi^^-yi?'l,zXK)mnLX\^^. -S-L 
T . ±tao 2 [lI<7)S7et:r J; 0 . ^ii^'ii 1 7 i^-A^^co 

ihH*#^ J: 3 1 tT V , 19 , ±mmmimx 

[0004] 

•^£A^-i^i^y v^mx-nmm,<mm:mhnf^. 2 
-:)<?yWt'^<itomximmf>^y^h't . n^tih 2VyLom 

[00 0 5 ] ±ia^iB¥4 - 7 0 2 8 3-f-4^||? 
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[0 0 0 6] tfz. 

mm.) t)^^thfz)^. ^ffiioirf*T-if ^>n..i.iiiffft<7)3tM 
[0007] :^WMii. ±iicr)mm.<^,^mik-t^fzmz 

[0008] 

[i!Sffi^s??*t-sf^a6<7)^a] tf*iii io^iwtcfssfi 
mmmit. ±sdc^mm^mm-rtfzmz. mmi^yx^ 

■tmmmm^^zxmm-t^mmmmTh'yx . ±m 
miSiyt$:±Mmt¥mmm^izMLx 2 <X7tm^zrmMfz 

:7^iB'ii-r-i.iE'ii^^st , ^mm^mztm^titizy 

^■^^i^zbiz^-oxi-yh mmcom^ytcoytm^irniE 
^tytmmijE^&bti^mif^fixut <i t ^mmt t 

[0009] ±m(^mmzi. ftif. mmi-yx^iTLx 

i. D . mwmmm^^znLx 2<!K7tmzm^m.tz\mn 

i^yv^fi. mw.m.im^uzmm-h . iMcnmwm 
mn^^'^vrnm^m-rhyi^-^-^ y^y 
y^mmcr,w\f¥mmm^mx'mm^tL:h , ^lx. ± 
'^yh c^mmx'^immmm^ti- ^mts^ti^m 
mmizm-^^ ^fzmmf'-^mm^mzMm^ix^ , 
100 10] zcob^. ±tiim^mztm^tifzi-y 

^cr)X\ zmzi.^^ i^yVm'{k<nm^'f~9i,ziiux 

[ 0 0 11 ] 04 0 , ±M^<nfmcmmm.t lt. 

W:.-thZt{z^£h. 

[0012] :iixiizk "0. i^y Ywmziii,ir^m.m±cr> 



y-^xi)^^^mmzmihi^^^j:zt-b^-^£<^j:h, Ltz 
t^-^x. iimmz xtai. -i^-'ji^yh mmcomm 

-th''^f&mmm'm^'(tim±-t hzb tj^x & h „ 
[0013] n^,2<7)mmzu^mmmmit. ±iicr> 

*affe«^ tcAit-r-i. ^7 bf*ioiifS3\i^3SiiiT-rs3Si£iT 

[0014] ±iE<7)ffli!ctcJ:tliS\ ;><-i>'v-7 b t'S 

[0015] fi*ii3<7)%0Htc«§msa«i. ±iao 
i^y hmmcomm'r-^imm.cr)y^-yi^izji-w\L. ^ 
mt. ±mcDwmmmi-^^^^zbizj:-}X'yyh 

[0016] ±Sicr,mmzJ:tLif. l^y Vm'ikomWf 
- 9 ^WkO)y^ V L . ^tLm^o:7"cr .y {z 

'<kx^m.mt(n%m.mzmm-h^^m.(mmm\\.^ 
Mmzm±.-th z b s „ 
[0017] fi5i<Ji4co^Bitc'f^^msa{i. ±im 
wm^mm-t^fzDbi,z. m^mi tfzii2<^mmzi5\,^ 
X. ±m^mmmiE^mi, vmrnmizm^i^^yhm 
m<Dmmi'~9(Dwm'^i-^<^mi:mmjEmmizMM. lt 

biWmb LXi-^^. 

[0018] ±M(^)mmzJ:ti.it. ±IS3\:*llffiiE^a 

m^^cr,mmmjEmm<7)mmy'-^iztm^tL. mm 
mmzti if h Fjf scoHft-r- m±t^K\^ ^ tc— a l , ^ 

WiE§n-l.„ Ltzti^-yX. limmzXtm. i^7Mu 

[0019] m^5c7)^mizmtmm.mmi±. ±mco 

mmimm^^fzih^z^ mmi^yx^iffLxAm-^m 

izxmm-ttmimmx-h-^x . ±ie»ffe^^±faii#: 
mmmi'izMLX2<!K7mi,zpmt.mmMi^y h 
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[0020] ±m<^mmzxtLii. mmuyx^^^Lx 

X "9 , mmMmm^izMLx 2<k7tmzm^m.r3mM 
=^yh^tL. mmMim^±izmm-^. ±taoii#:fi 

[ 0 0 2 1 ] ^coi: § . mm^(7)i-y hm. 

tifzzyyhmmcoyemcoitmzmtxmiE^tih. 
K). mm (;^7hfu^7K») / c^yhmcD^m.) ^ 
i^y hmcTimm'f—^i/zmt^ztizX'yXi^y hf*<7) 

■mr^-^*iffliE§^i.l.« ZtLizJ:"). i-yhWmzis 

ii^mmcOBM:^^f}mnmiz^j:hfzl!h. -yy Mrrfit-O 

mi. i^y vmmx-c7m^it<^mm.m.\,zmm-t^i^^m 

[00 22] %mmbcr)%mz^.^m.ismmit. ±ieco 
mm&mm-^tzbbt^z. mM5cr>mmzmtx. aj< 
~=ji^yhf,zm-thm.immt)m<-^£h j: o tc. ±12111 

w.m.mm^izx%i^h'^y w<mmMit^mm^^m\ 

^^tim^1i^tiXv^h:it iW^t LXv^h. 
[0023] ±MtcommzXfl\i. A ^-i>i-yht,zm 

•thm.m^(^mm\:(nfzi^izm\>^^im^m\,zii^. 

ti:^j^'^x. ±mmmzxmi. mif.^<^ytmm{zmB-t 

[0024] mMm7(DmMiz^^mmmmit. ±iEo 

mm^mm-thtzi^^z. m^mecomf^i^zm^x. ±12 
mm^mii. ±nmi¥mmm^iz7^i^^mmye^m^ 

tiK ±iB^^-i>V7 h^mzx:hmmye(^'^y hmm 
x\ ±mm2mnMi:mm-t^ytco^m^^tL^^tLmiii 
i^y h mf^co^ticoit^tSo'v^T i^y Y^mm^ 

f-^^mm-h i. d \izts:^x\^h i b ^mmb t-r 

[0025] ±§i(^MmzJ:ti.lt. ±IMiE^g{±. iS 

if^Kio^2fflpgE£^-r-i.3e. -r^>b*>. ±mmm 

vyx^zxm-tmMzftcr)-mc^^m.^i^y vm'i^x^ 

tT«iE$;fiSiO-r\ iyy Vmmxc^M^M^m.mi 
^:<^:-l.. L/t^d^'-^-C. ±ie«j3)ct j:tL(S\ ^-r^hmTf* 

xcr>m.i^itcn±m.mt<zmm-th^^mw;(mm^\tt:^ 



[0026] 
[^Hgo^Mc^»«] 

ciijfei^ffi5?j.i ] :^wmmm(7^-mm\,z'-jv^xmi^j: 

[ 0 0 2 7 ] HI {±. ^mmmt<zi6i.^hmm&m.com 
m<^mm:^Lx^-^h . ^mmBm^zunhm.^Wi 

{i, |s]Ht5K-rJ;5t^, JiftUyXl, ■^:^—iyzyyh 

^is 2 , fe^^^T^^^^ 3 . mwmim^A a . 4b. 4 

A/D^j^fff (Analog-to-Digital converter ) 
5 . Bfllffl;^ ^ y 6 . ^ffliiEgP 7 . i5 J;t>'Mffli^S8 

[0 0 28] MM^>X1{±. (l^t^l.*¥#::^^^^>^0 
»^3^^S3Kt. ±IB»fS3te^ia#:»ilS^4a, 4 
b , 4 c c0S3t®t;SSfft$ -It-?. /iii6^03t^^'C-fc S . 

[ 0 0 2 9 ] -f N W5 2 a . ll#;»ft*?-4 

a. 4b. 4c±«Sm^§S^#:fflm^. HfrM^* 
^4 a, 4 b, 4ctC^tLT2i*:7CeiItCF;f^»>^i(tffi^ 

[00 30 ] ^mmmmx-ii. a ^^-^ji^y b^g2 

9 mmz X. o T±f asBJW¥«i^«s ^mt^^h 
EMT^i-jLj^-^ imzm^^) bt-^hms&^tix 

^n^mt^'tt^zbizj:^). ±immw-itf^m^m^ 
■t6mmye:>imi^mmmi'4a.^ 4b. 4ct^LTi^ 

yh-rtXoliZ^'yX^-^^. 
[003 1 ] ^rfc. zcomco-^ :^-'J>'yh^m2bt 

-ca. mtii^^mbm-mmMz^ Kimm^tix^^m 

m.'fS - 8 6 2 8^l,Ztm^tif:zh<^Xi,'yX 
[0032] fe^ftl7t¥*3{i. ^^(-i^zyy h^e2 
Sr:frtTAML?tSWt3t^. -feOSmfeT-feSR (Red 

) . G (Green ) . B (Blue) CO^^I^Zj^mL. 

^ixfz^^ ^iX'^ixco^i.zniXjLfzmWWS^m^^A a , 
4 b . 4 c {zX'^^'thfzisbcn^^^Xh^ . 
[00 33 ] lll#:fifft*^ 4 a . 4 b . 4 c tt. St^L 

xhh. mwmmm^4 a . 4b. 4 c ^i.^tL^tu m 
uiiMicoK. G. Bcomzn^Lxa^ . ^%m.\,zm 

mwrnMrn^As.. 4b. 4ci±^^im. ^ji.{±w 

7 2 0H^xSiS4 8 0 WSO-^tf-*t;3 STJH^iOH^ 

ibp< y Mi^t^^teiM-r j^^j^coait c c d ^ h p 

^ b . ±ia;< ^: U «i^tc#»§ii/i«t^lgjll L C C D 

t. ^-^S— y-O— Fl^-^ yii^^r-tSF I T (Frame 
Interl ineTransportation ) ^<7:>^WK^?f-\i^ L C C D 
(Charge Coupled Device ) X^^h^ 
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[ 0 0 3 4 ] ^Tfc . zcoFi Tmcowii^mmm^4 a . 

4b. 4c{i:. fk^COlT (Interline Transportatio 

n ) scoHft bum-ox^^o mm * (i t x v > 
[0035] A/D^mi&5(4, mimmm^4 a . 4 

[0036] mmm^'t u e (ibm^s) a. a/d^ 

m.mt<Di^y vmmx\ nmw-wm^A a . 4 b . 

[0037] 3teM«iEgi57 {iiM.mmL^m a. -^^ 
m^^hx^-^^h. tea. ^m.m<^mw&mm^z-)^^ 
x-oxw.-^wmmi:mm-hm(7K iii#:ffim«^4a. 

4b, Ac<DWiW^mm-i-h%^<7yX'hh. 

[ 0 0 3 8 ] «t3fc(ti>afa^s^»f^ 

[0039] t-r. ia^L55rv^^r?*;&»^>«-tir^>a;ta 
•9 , Sl#;jSf&?R?-4 a . 4b. 4 c <7)7K¥:^|6], ^H:^ 

fih. tea. ^-i^i^yv^^^cnnm^^mmz-oK^ 
x\imm-th. 

[0040] -<^-i^'>'7b#S2*-feaiWL^«m3te 

■^cry^T-i-a^'mMMm.zmk^tih . ^com. ±Si(7) 

A/D^^5(4. A:ft§nfc*fe. life. WfeiT) 

{4. HMffl;^ ^ y 6 \,zmk^f\.h , ^ LT . 3^«iESE 

7 «4 . ^ y 6 tcf e^lf S iifc 2 c^HilT^'- :^' \>z 

[0041] ,1,1 -C. •^^-S^"i/7b^®2t0l¥iM=5rilJ 



2i,zX'oxw¥mstti^^nf^mtx\^h<^x$)ht\ - 

.rT1±. 71— Al. :7lx-A2tcio(t-S.El^*ffifft*^ 
4 a. 4b. 4 cCO^«W^ra«{aS£*L. -e^OKl# 

[0042] H2{4. A2 tti3(t 

-g>ll#:Sm*^^4 a. 4 b. 4 c ^0fl®-fe;W(7)fi:a^^ 

ia#:^*^4a. 4 b. 4 c COtifi-fe/l-OGa^S^L 

0 . i5]Ei4iAep/?)i 7 p-A 2 i,zi5t,-fhmmMim^ 

4 a. 4b. 4 ccoaffe-fe/ktOfia$-7KLTV^S„ |5]ia 
J:0. 7l^-A2-C<7)tiffe{5MJ±. 7^-A lT-c7)aM 
fia&*¥^ri*iitc 1 / 2 p x^^oSitt^rititc 1 / 2 p y 

[0043] tfz. HHtf . #f^c7)A-:>>tiE:6-?BJT-^S 

i^'^x^^. zcob^comm^mtLxii. iMmm. 2 
im±«5 ^"7 >-i^'ifflra. ^ J. - f ■/ 3 u i- 

[0044] m±(7) J; -3 LT . SfrSftS^ 4 a . 4 
b . 4 c (7)a«-fe;l^PBl^0*SrfS1»-r I. i t j; D , tRT 
:^ipi t SiS^r [6i«Hf yry y^^i^- h ^»l6<jt:±{f S 
i t ti^x^ . ifLtii oTWihli^tfOftM^^^C^HS 

[0045] ^43. -f;<-i/J^7b^S2(Cit3. 7K¥ 
1j\^I,Z (Px/2) Xm^-'^Stt^^llPlt (Py/'2) X 
n (fzfzt. m. n(4^5m) fift*«*^t!)§-ti-. If Pal 
ff)mz 2 o<7)]lm^^PB^W^:^ia-&i^^i: LT f?ihH«^ 

[0046] ZZX\ IlIMlfft*^ 4 a . 4b. 4 c 

i5»h^mmw<n^^ 5 y^ic-^i ^T . 0 3 izm-i^ ^x 
mm-tt. ^r*3. *iiM?f^siT-{4. ia#;jim*^4a. 
4 b . 4 c cov.'f-i^-r >y 1 J; D . M^mmtimm^ti 

TV^S, St^c. |B]iaTJ4. EI*<sa«*-?4 a . 4 b. 4 
c SrCCDi:B&#;LTV^§„ 

[0047] ia#;Jim*^4a. 4b. 4ci7)m 

^i/^ ^ j&Sffld^ttS . 7 Ix- A 1 iOK3e*>TO§n 

-ttchio. yt-^<~yu~}^U-^ y (iBJHTtt. O 

FDtB&^^LTv^^) *^wL4tL. mi¥mmm^4a. 

4 b. 4 c TcO«?^i^#W*^te* ^ (Ai) , 
[0048] mz. mm&im^4 a . 4b. 4 c 

^tsBWlre^tfclL^^v^x^^j; 0. S3t*^*^^:.aii:cc 
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[0049] ^LT, -<;^-i>V7h^a2tcj;0. H 

«s»m*^4a. 4b. Ac^j,zmm-hwmt(r^-^ 

C D i'':;^ tJ'*^ A. c c D m^J i: LT aiSj Six 

-S. (Bfi) , 

[00 50K^tc. A ^-Vl^7Y^^l\,zi.hm.mt 
co-Y ^ b >iPmT-r-2. t , EI#:a«Si^4 a . 4 

^>ix. ElfrMllS^ 4 a . 4b. 4 c T-<7)«?t<7)#Wy&i' 
[00 5 1 ] -tLT. Illf*j«ft«i^4 a. 4 b. 4clZ 

[0 0 5 2]StV^T. yly-M.lcOCCDiHtltmT-t 
l^-A 2 COVMtiK m#mmm'¥-4 a . 4b. 4 c ±<7) 

^^7'cfl;^:^^^ 7K¥C C D ^-7 hl^ i^'X ^'/vHiJ^^ 

[0 0 5 3]^LT, i.2tfOCCDm^I*^'#S-T 

[ 0 0 5 4 ] ^ri5. 3t5:|U4?g,^-C{i:, ;^-i^iyy 
S2{i:. ^BBWT^i:. ^ryift. E«Ti!'^iX- 

mn y° y tc-p i -^t « . m t h 7" ^ f 3 ^^^sffi 

(ITEJ Technical Report Vol.17, No. 5, pp. 15—2 
0,CE' 93-3 (Jan. 1993)) T^.'^tlX^^h. iif. ±IS 

*if:T-ffis$ixT K ^^-^munr u xa tc-zJi . ei4 
(a) ioj;t;«ia4 (b) izm':s\'^xm.m'th , 

[ 0 0 5 5 ] H4 ( a ) (4. "ej^^T UXAcOf4KH 

X'h'O. 114 (b) (4. "5r^]I:ftTiJXAc^iiJfflllT-S) 
i«Dr^:ftXUXA{i;. 2|fccO;i?"9X^l 1 . 1 
2 1 . ±iB;<r 5XiK 11.12 ^o^:<-!|^7 ^ 

aifeilgl?^^ 1 3 1 S iiT V ^ s , im^-i^ 1 3 

<D!^mzi±^mtfrm<r)m#. 1 4 fLT I . 

[00 56] :^yxm 11.12 tc{4. ^CitiS-T 

j;atc[iitemi 1 a. i2aiim.'OHif^tixt5'o.m 



timm.mi 1 aoiiitetj:-o-cmfflc7>;^r-7x«i i*>' 

7j<T:^l*lt. [Hlismi 2aO[lItet:j;-5Tf*HO 

7 xis 1 2 immjT\iii/zmm-t ^j:oi,z^j:-^x\^^. 

^i^. ll5K{±L^rVi;^>. iKc^HllEWl la. 1 2atC 

m'onifi^n.x^-^^. 

[0 0 57] j^t;. :icoaj^Mruxi,i:m^^X4 

-i^i^ybSrtf aMIKc-^V^T. 05 (a) tii:V^m5 
(b) tcSr5V^TfMBat--g.. 

[ 0 0 5 8 ] |SIH ( a ) {±. :^y:xm.l 1 , 1 2**^^^; 
[MHELTV^^UttKI?r^-r¥ffill-C35 D . HEI ( b ) 

wmmxh^, mm (.a) iz^-t^mx-it. 2^cr,:^y 

x« 1 1 . 12 {±TO4t«Sr«-5 T c ^ S a)X .r OJ^-^. 
[00 59] —If. IBIH ( b ) J: 0 tc. ;!5'5X« 

n^e^ . 0yxm. \ 2^coxmn^e>i -02 . 

xm.i2ti^h(7^mm'k0'i . mwi4<7:>mm^^nb 

[0060] sine*! =nsin(92 

nsin((9i —6, ) = s \ n6^ 

s i nd 0 = d& 

Xh h <nX . § \.z\'K(^ J: 0 ^^Wm.ifimL'th . 
[0061] 8 6^ =n<3-6'2 
n ( ^1 -^2 ) = S0z 
hiZifi-iX. 

d /5- ^1 = n - 1 

t^-i>. iiT. itfr 1 4 0iSW*n$rM^H'l . 5^; 

i: . ^'^xis 1 1 commncnm^'jftmmc^mmn 

hti:h. iOldtLT. 2^cr>:ffyxm.l 1. 12^ 

[0062] mz. ^^htz^miEmi i>zii\^x . a 

^—-ji^y Yimk<^:>^mt(n^m.m.t^M^-y5mz-:>\ ^ 

T. 06 (a) 5:l^Lll6 { c ) hzm-^^-^XWmt^. 
[ 0 0 6 3 ] 06 ( a ) {4. 7 A 1 coH^^ObX b 
^^A^SL. 06 (b) {±. 71^— A2<!0HM<?)bX 
Vyy2:>~^w^\.X\^h. ?taiiiEgP7{i;. BlSffl^^'J 
6 tclBliSixfc 2':>(7)iiifftCMJ£-r-i.Bffi-r'-^'4'c7)iii 

*<7)fl (^Ji.H'8b-'y bT'ie^SixTV'^SJl-^tiO — 2 

5 5<7)1i^IRi.) COot>. ft/jNffi. 

^xmi^r^O J; 3 S i J; "9 . 2 HHH 

M. Il#:»«*^^4a. 4b. 4 ctOli3RtC*3ft-S«^^ 

[0064] ^ ^T-. 7 l^-A 1 c7)lii«tC*tJ£LfcBfS 

a. yS. ri;-rs. 7lx-A2iOH11fcHJiELfc 
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[0065] 116 ( c ) tC^-r J: 3 fc, filtttC^t 

[ 0 0 6 6 ] -f^-i^'i/:7btJ:-5-Ct#^> 

9 ^mmm^ ^ y e j; o M^m l . mm.^~ ^ ^ 

[ 0 0 6 7 ] ±mLfz2:d^mm^nofzl^<^/\^ 

-/^TvTr—y'fV- (LUT) ^{t)S;-ri>, ^Lx.m 

m^tix\^i>yu-j^2cr,mmMi'i'-/i^T-/y°7—r 
Mzx hm^^mmmm^zmm^^ « 
[0068] m±m-^m^nomzii. mmm^'tu e 
±cr)^m.miEm^yh—j^2cr>mm'r~^^my^x. m 
^^L^^^^wmmmzj:ir)nmLxm±m^^^nti^^ 

[0069] ±mcommzJ:tiii. H^lffl;^^ i; 6 tia 

fl. Tife)fl, «:^fl) d\ 3ti«iEgP7tcj;-:>T^7h 
i^yhm^cr)mm'f-^izi5^^X¥A^(ommmm± 

[0070] •Lixi.z^ K), i-y hmmiztn-f^hmmyecr) 
- -jiy y V T-ta» ^tL^2 \xcrmm.c^)itm.m,zmm-th 
t^-yx. ±MmfS.izxiiit. ^-'Ji-yhmmcomiM^ 

1 

B7 = B7+ (A1 + A2+-+A12 

12 



[00 7 1 ] ttz. ±tmmzJ:iHf. 4^-'Jiyy b 

[ 0 0 7 2 ] i^mmmxii, 4^-=ji^y hx 
%i^Kt2':>amiM)i(Am^n^-t^mz. imm^ 
iiLxcmmc^m.'m. mm. m^imi^i^t^b^zi: 

1 Hffi^ai:<7)yn -yi^izmwxyxi y ^mi-xwE 

4a. 4b. 4 c ffMMWt^ , 7RT7 2 0 liiSxSie4 
8 om^Xhh<^)X\ 1 7'av^^M;c{f,7k¥2 OH* 

xaii:2 0 B«T'«jiSt-m«f . ^wt lt{±*t3 g y 

O >y xS[tt2 4 -y :^'<7)ff-8 6 4 ■/ t ^l, o 
i 0#7'a -y ^' r i: :7 P-A 2 c7)iii««*/hffi. 

mz^h^hi:df<z-t^. 

[0 0 74] iWJ©-^. mmcoya^y^'fctsViiT* 

MMc^MlE^frocox. t-CiO**llcoWiESr« 

mtcn^m.mzii^^mmm.cmm.^'it^-m.mizm^-t 

h^h -b^x ni. tfz. mjEmi^y'u -y r t I'zmm 

^yu -y ^' coWC'c7)^*i":^# < ^rl.*^t{i, 

[00 7 5 ] ±iaiil?f-iO3teMiE^0:^ffit LT 

M^{SM¥±^*5t<A6l> i b ^zX ^immE^'iio 

ffl^**^s*ir^. nm^m^xmmzmt.tLfz\^9-^)v 

oa«-fe;k. -r^t>^, :7ix-Ait:i^(t-g.aft-feykA 

1— Al 2C01 2;iti:. 71^— A 2 (Ci^tt-SSM-fe^PB 
1~B 1 3C01 3.R&^:Srffll^fLif. <'K^\,Zi:^WM.^)V 
B 7 (Ci5(t-§>ffliEfi<5Dfi>4/^*i6i^ixl. » 
[0076] 
[^1] 

1 

) (BH-B2 + - + B13 ) 

13 



[0077] AM<^m^&.^zi:mi. %»Mim7lzi: 

MaiEH* B 7 cOHf^T-'- JPff S ti . M WiEH* B 
lz:Bifhm&comiMi'r-^b^S.\^z—WcL. ^:^-'Ji^ 

y b^S2 j; h i^y vmw^ffymmn^tMmfim^'^ 



ill. ttzt^-yX. ±timmzxmi. i^yhmti:Xcr> 

[0078] :^mmmmxii.. [i#;k®*^4 

a. 4 b. 4 c(0B*l*<i*T7 2 0B*XSli:4 8 0 
H* t^j:'3XV^Hji. mUiy^^ 6 AO BIR x 81:4 8 

omm'mcr>^(mmwiX'h-yxh . -^mBmt nm(^ 
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10 0 7 9] ±ti. :mmmmx'ii. mimmm^4 

'^xmi^j:m±mm^nh z t *^-r-# ^ , 

[ 0 0 8 0 ] ^tfc. :^mmmmXU. :^-i>'iyyh^ 

-'J'^yhifTdXdl,ztxhX^\ tfz. WHmiSLm 
^4 a. 4 b. 4ce#;^. #t!l*^^-:5' L>5r*^^,JE 

LTC)j;V^. i/^, m#mmm^4 a. 4b. 4ct-fe 
*^L, ^—'Ji-yh^'^lo i.di,zLXi,i.i\ 

[008 1 ] tfz. :^mmmmxu. f i Tm<^m#m 

M*T4a. 4 b. 4 c S:fflV■>TV■i§:^)>\ ;><;^— 7:7;^v' 
^ -y ^'SrfflVTitl.ff . F I TSc0ia#«^tS-?4 a . 4 

b . 4 c coi^t> K> I Tmcowmmmm^^m^-^^ ^ t 

hx-^h. 

[0 0 82] ::co;>(:^-:^;V-i^^-yi^lt. ^ :^~-Ji^y 

Y\,zW-thmimT^ {4 :>('~-JiyyYm<ny\y-J^X'<7i 

:>(-i^~>y hmcoy ]y~M,x-^:>±imi^i&& 
m^izM^tm^mm) t^m.<^j:ti:oi^z. ±iaii*ti 

mmTi^zxm-ti. -^y v'imm.mtkmM^i>%j(nx-h 
:L<r)^f]=~f]}Vh'^ yy\,zi.'oX. i^—i^i^yv 

mnmmfm'^^miy.tz^x'h. ixmm^. 

zfilzj^iT). 4 ^-i^i^y hmmcoy6mm^^<-tzt 

t-T^. iTmcr,mi^m&.m^im\^tz%^x'h. mm 
^co^&m^zmm-r^'^fmm<7)mwm^t^m±-r^ ^ 

[ 0 0 8 3 ] ^fc. :^mmmmxit. A^-'Ji^y vx- 

%(:>K^2^crmmzii\-^x . yv-M.icrmi^cr>^ 

i,znLXy P—A 2 oBfft(^3ti^ ^i^-tirT t . L*^ 

t, ^mmmcoi. o\,zf\ tsoiii*^®*^ 4 a. 

4b, 4c^m\''^hmmXli^ 7^-A2c0liffe<7)^ 
\,zni.Xy A 1 c0W^<7)3^Sr-^^5-tJri, J: d LT 

[0 0 84] tfz. ^^y^-^^jv-i^-f-'y^commmrsi^^ 
■^izmx'it^xK. y]y~j^2commm^co^i±. mm 

ti, *^JfB^®c=0 J; oiiZ^ yu-M.1 cr,mi&c7)itmzM 
LX y 2 c^mmcoytli-^iy^h Xol,z t Jt {3 -o 



[0085] tmmcomm2 ] ^^^^(^^mtmmco-m 

Wicov , US ^c-v ■> LHl 2 l,zm-:^^ '^Xsm-tirlil^J. 

j; vi&ft i^-^v {iUffifoff^^j 1 b nmxhi> (^>x\ 
[ 0 0 8 6 ] ^ri3, ^mmmmx'it. mmmm i t-m 

V^:tF I T (Frame Interline Transportation) Mi50EI 
flsa«fli^4a. 4b. 4c (lll#Hi) O-ftrf^OtC, 

Els tC^'f' j; 0 tC. IT (Interline Transportation) 
MiOia#c»ftfS^ 4 d . 4e, 4f$-fflV^-CV^S„ .Tc?) 
ISI*«««^4 d. 4 e . 4 Hi. MXL{i>KT7 2 OB 

^xS[e4 8 ommcr>wcm3 ^immwLb . #h«3&^^> 

<^«^^lE)lLCCDai:^)i: LX\i^ti^hfzit><^mm.C 
[0 087] ^;^=^;^)W>^-/^9 (jIWt^S) tt. » 

muyxi ^irLxAm^hm^i^migi(D±&imm 

M-by-9-i 0 (SiE^g) i±. «fftSa<73-< 

[0 088] ZZX". ?<:^=^7^fl-iy^-y^9 0^immm 
^tc-^V^T. 119 (a) joj;t^H9 (b) (c«':>"V^-CfM 
HB-ri.» 119 (a) {i. ^iytf-ytuUi^-r-z^S^OCommm 
Th'O. 1219 (b) (i. ^^5rr.j5r;U>'-^>y^?9CO±BgP 

[0 089] ■y:^^9{i. (a) 

axx/mm (b) (c^-rj;3t3. >-^"y^'g3ffi2 i . -b 

yi^>'i5'"fflrL— h2 2. ■fe>'-9-ffl3tiS2 3. 3t^-fey 
-»f24, ^S-^.2 5. i5j;tK^-^2 6-C«fi)<i$^X'rv^ 

[0090] >y -^^^^2 1 i±. |WI#;Ji«S^4 d . 
4 e . 4 f ^Z?^»thmik±iO-^im±'t^fcXt)<7)i^ 

^ -y ^^mmxh <r <7)i/-w ^ggts 2 1 o^wuftt 

i 0 . ;>< ;9 ^^^^Wv-^ -y rJ' 9 <OBHPSP^iO®W*JiBISS 
[00 9 1 ] •feyi^y^^'fflnx-b2 2{i:. 

z(^>^yi^y'/my°v-V2 2\t. i^-^-y9%mm 
tfO b° >- ( H^ii-r ) [zm^ ^ KX i5 0 . •/ ^ ^^ffi 2 
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[0 0 9 2] •fe>'-9-ffl3tiS2 3{i;, -y ^>im2 ICT) 

^^-ty^24ii^ -^y >-y ymT\y—Y- 2 2 cofs. 

gP2 2 Si^^'th'^y^m%m2 3i)^t^cr>%cr,^mz 

[00 9 3] ^s'^- 2 5 {i, i-'^'v ^^gffi 2 1 cDmmmi¥ 
{i , ^ -y ^^ffi 2 1 (T^mm^^ii ct ixw»B#c7)3sss'Jisp 

a "9. i^-Y'y^'g3*g2 liOlHKBttcJi:. ^-^-2 6(3^; 
'oXJ<^2 5C0tHzm(^'yX ->-i^ -y ^M2 li!fimW!:t 

-l)J;-5t;^r'>TV^-S.o — i^^-y^g3fl2 ic7)HaB# 

lZi±. ^-^2 6ty<.^-2 5tcD^tiiZj:'0. iy^v^ 

[0 0 94] mz^ ±iicr,^:^-:^)l>'^-yi?9^{im 
LX^ ^-zJi^y htrn^mc^), ia#;»ffiS^4d. 4 
4 f t3fc{t-l.=S-«l&#^0^'^ lai 

Ot»o'v->TiK0B^l.o *lttfi?^®-C{i, 

HfrfsfilR^ 4 d , 4 e , 4 f (T^mi^i^^ -y^izX 'OM 

h ) (Dm^mt. mimmm'^A d . 4 e . 4 f c?)^ 

—f'^—yn—YV^ yt)m\:^htL. X?^-?^;V^-r 
9t:j; 0$iJ»$tL^. <Ii:o^;4?-;<f;t^>-w:?9{ia;t 
B#(±3j--T>'£7);KMtc^oTv^^„ ifz. laillTii. El 

#:affe*^^4d, 4e, 4 f ^ C C D t i&S^LT . 
[0095] iaf*;^ffeiR^ 4 d . 4 e . Afcom 

^ -y i^'^^jm^tl.^ t . y P-A 1 (^MitffiTM^^tL 

F\:>hmr^Lx^-^h) t>'m\^hK, mwmimTAd^ 
4 e . 4 f xcomMcommm^t h (aj^) „ 

[0096] mz^ m^mmm^A d . 4 e , 4 f tts 
lf^VMm^iiiLyVlXizJ:y), ^^^R^d^i^-SiSCC 

^*mT-r.2. o * LT. 4 d , 4 e . 4 f 

±izmmmm^tL^^^xdiz. ^-a-^o-hi^^ 

mi^mmm^A d . 4 e . 4 f itfem^i-afST^^D^ 



[00 97] b*ia2tc j;l>afft7K 

^^r*?*>. yi-~f<~yu~}iu-! yt^mt^ 

fi. mi^m^mi'A d , 4 e , a fx<7^mM(^wmti^t^ 

\,zts:htK ^cr>^-{ 5.y^'mcnmm\,z-y\-^xmMt-th 
[0098] ^LT. pi.:^:::^:fj)Vi^^ y^9<rmmm^ 

tmi-th b . ii*«m*^4 d . 4 e . 4 f ^zxm- 

(D*) , 

[ 0 0 9 9 ] Ml >T . 7 l^-A 1 CDC C D m^]*^'»T-r 

-i. b . m¥f^mm.mf-A d . 4 e . 4 f ct5tti.«:^tif!<^ 

X^'/v«W*'^'SKjM$ix-&o ^LX. ±lH-SlfiCCDi^7 
hlx S/X §^lTV'i§:7lx'-A2 cr)mM . C 

cDi^yhui^x^^m<f:m:m^ti. -e^om. yjc^cc 

tit (Efi) . 
[0 100] ^LT. 7b— A2COCCDaj^)3&i^T 

7 b— A2<7)Hm?r:^T^^mL7tB#jST-, ^-><- 

i^>7 hMMfita-^fi^tcffi^ix^ 2mm<Dmm*m 

[0 10 1] iiT-. 7b— A 1 T-iOm^^'-ir >y 

i>mytmmi,zMmLx . yv-M.2xcnmwm.m.mTA 

d, 4e. 4 f tOS7l6*:^^'7P-Al t#L<=5r-l> j;a 
fe^>:«)-t46;^;^r-;^?;bi^^-y:^'IEi!)>'>°^-y^#Jt 

^->>>7 MyfSf f#^.tL^ 2HHra-C-<507fe»M^^< 

[0102] ^mmm{zmifh:A ii-i})Viy-r -y ^ 9 
tt. ±j*L/::#aSI5WiDf«c. it««S3 2bm^3 3 
t^ffi;lTV'>l,. Jt!Rfl3 2{±, ;^;*-;?7;bi/-r>y^iB 

mj^^-y\mxhhmmm3 1 1 , :7t^-fey^2 4:*^ 
<^^mmm^ 3 3 tctb^-r-i. ^ <7)T'S> So , 

^3 3(4. ±iEJtKI^3 2*-^>i0ffi:^l^i-^&HlfSi0«fS 
[0103] ^^XtCi O . HI 0 tt^tfOC *-C{4. ±iB<?) 

;^;&-;ef;b>'-^' 'y ■9mm^'^^~y\t^-f}^^ti^tit . -5- 

tT. fSKt^l^^°^->•^i#^3t^^ry^f2 4J&>A,^7)tli^ 
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^' 9 c^^'-r -/ ^J-^KA^m^ tL, -y 9 

[0 1 04] "HA-^V^X 0c7)p»'ov-iT. EI 
^-i/W*4 2«i:, ll#;aft*^4 d . 4 e . 4 f OM 

gg^4d. 4e, 4 f cOaftT-fMStlSi^ttTii^C 
V\ ^^-C\ -f-><-5^-9--:;';^4 ll*IcOlSI#:Mft«^-f 

[ 0 1 0 6 ] :^mtmmv\t. itm.-^y^ i o sr 

fe^iB3t^^3cOBfrt=3t^e*KciB«L. AltTtMcT)-^^ 

[0 10 7] iiT'. 1 OtiS^UcDlf 

yU-M, 1 t:43tt'g.lII#:««*-?4 d , 4 e , 4 f 
T-C0R3t^^ Bl*ii#m^4 d. 4 e . 4 

fc^M^^-^-y^iz^^m^m^) \^i,z. ^m-ty^i 
o(cASt-ri>7KMQi ^mia-ti. zcot ^coyemQi 
comm-Jomii. m^i-^y^izx^mytmitm io^-y 
Mft) ^-ib<DAm^im^^^zbizx'o^>sbi,. 

[0 108]<^tc. jta-fey-tM OJi. 7^-A2(cio 
(tl>III#:«fS«^ 4 d. 4 e . 4 f T-OSmrBl ( t"* 
t>*>, ;^;4'::i;«';l^i^-^->y^9T-SiS$tL'Siafrjtm*^ 
4 d . 4 e . 4 f T'<^fl3tW=ra) I^t. ^tM-feV^f 1 0 

miii:ffmii. mi o<^coC}^ ( y-b.x Mt#) *^A,D;Si 
[oio9]^tT, yu—j^'zcmmzicttx^'i^h 

JEimtLxmt^zti^zXKi. yv-KXhyv-M. 



/Q2 ^^bl.^-^ 5>'^'^;L-C{i. ia*K#*^4 
d. 4e. 4 f 3&-^limfi-^SrSE^ai'th§, i>L< 
« , ±f BH«fi-^^H«ffl^ ^ U 6 {zWm- hb^Xh 

[0110] ±isc7)«B!ct; iilif . m.m±cr,i^y hm. 

mWm^m^Ad. 4 e. 4 f ;&-^>a^:^3§:^^^B«7^- 
m<7)i:tmi,zm~txmiE^ii^cr>x\ i^y vm%:X(^M'^ 
%.<r)^mtt£<t£h . \.fzti^-ox. iimm,zi.f\. 
\i. ^^yv mm:crMmm%m.mzmm h 

[0111] i^mmmx\t. 4 

d. 4e. 4fc?)]l3g^2r. 7K¥7 2 0iB*xSS4 8 

OBl^i; V.XV^hff . Mx.(i>J<¥6 4 0iiiSxS[t:4 8 

xhh. 

[0112] t.fz. ^mmmxxt. ei#«ii«-?4 

d. 4e. 4 f tLT ITM(7)|SI#:|i11*^5:fflt'^Tl^ 

ffffl. ^%.f)mhfihoy\ii!J}m(^:>^hXhh. 

[0113] CHIfStoffMS ] :^wmmM<n>{W>-^^ 
ffitcov . H 1 3 is J: t/B 1 4 tcKrJ V ^"C iMBJ-rntf 

\s:Y(nm'^x'hh. t^n. mmm&i-. mmmmx 
^fz\t 2 xmv^fzmmhn-cnmm^^^hmvi\>z\m 

mx:\t. mMmm.'2.x'm-^fz:^ij=~fi}vi^\ y^9(r> 

1 OtfOieafiMSr^MLTV^S. -^t "9, **]lfeffMT- 

\t. Mi=~9])Vi^-^ y9 9' ommi^hm\'^. a^if 
itMMy^ 1 0(^m\'^mHz'-j\^x\mm.mm'2. t iii 

-KT'feSo \.ttffi-yX. OTT'Ji. ^f]-f])Vi^ 
^•y^9' (rmmHiiSm^.. isit/, 3tM-fe>'-ifl 0 

[0114] iMmm.\.Zii\^hy^f}-f}lViy^^'y^ 

9' {i. 1114 (a) aXlfmi 4(b) 

cc. ^ ^'^L^tcst ^zmm,n^xhhTmtmuM 5 

1, 5 2;&>^,^'?TI.^-S.« -tL-c. iiimtmuM'i 
1. 5 2<7)Illl|Btj;'9. MPg|55 3. 5 4 36>'fl)fS*fi{t 

fM$tL^j;dtc^:-5-cv^s, ttz^ mwm.imTA 

d , 4 e . 4 f tCAIt-r^«m3ESi. ±iEgHPg|I 5 3 ^ 

[0115] ^^mtmmxii. mmi^yxuzx 
mttzmm^co o . mi^m^m^A d . 4 e , 4 f -r 
(ommizmm^tL^j:\>^yt^mnm 5 a ^rim-t^ i o 

^oTv^^. liiT, ±iaiBpgi5 5 4^ai^-ri.3t<7)^m 
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[0 116] zzx\ mam5 3imm-tiieM.^ 

[0 117] 
[ic2] 

JQx - k • JQu 
[0 118] o /i^iL. k= (^g&M 

[0119] LT'Cy&^oT, 

[ 0 1 2 0 ] *IISfi?^tj-f{i:. lilT<7)i: 5 tL 

[0121] t-r. ^m-^y^i on. y\y~j^ii/zti 

{tl>llf*flffi«i^4 4 e . 4 f T-<73Smra ( 
i?^. mmmmm^4d^ 4e, 4 f ^T^m^i^-r-y^'t; 

[0 1 22] vj^tc, 3fe*-tyiM OJi. ut.2tCfc 
ftSSI#:«11Sl^4 d. 4 e . 4 f T-iT)®*!*^ ("T^ 

^4d, 4e, 4 fT-iOK^tBtra) IBPgP5 4 5r 

mirmii. mi o^c^)ca ( u-fe^y bw) >^)^^>D*tT' 

[0 12 3] -etT. A2t0li«tcMLT, ft'ij 

d. 4e. 4fi)^i^mm.m^^m^tii-rb^. tt< 

[0124] ±E«Otf^tcJ:^x{±\ z^y bf*«0H«7^- 

mcr,itmzmtxmiE^tii>cox\ yy htfif*T-otsf« 



[ 0 1 2 5 ] :^mW.BMTm^^t:^:^-yf7f\^=^^ 

4e. 4 f izAm-r^mi^^^mm^-t. t^-o. mj<r) 

MPgPtLED (Light Emitting Diode) ipCO^T^ii 
[0126] 

if«iii<7)»0jtc«^iiffisi{±. i.xji 
f«*j , mi<mm^^-thmmw{fM=T\<zxw^-th 
LT 2 wtmzi^'MM.mmm^ y v A^~-Ji^ 

7 h h . ±IB-f :^-Vi^yV m^hz J; h ±tB«(i3t 

m'%{zm-i\-^fznmrf~9^wm-htm.m^b . ±k 

[0127] ^t\.n>7^. iyy Mrf*iO]BfftT-^(3fcV> 

T p;f5EfOli*ffllRl±5&i— l:S:-r -1) <r>x\ i^yV m'<Mzi5 (t 

^zmmt^ J A xif-^^mzmx^h j; a t *i'^< 

tih. Lfzt-'^X. ±ia«ij!ct:J;ix{i\ ^pf-i^'i^^b 

Hfrf*coa«3i£c7)3t»ii*«iE^i. ^ibtfix'^ , ±ia«* 

[0128] mim2co^mzi^hmMmmM. 
j:oiz. mi^mi<DmmzMtx. ^^-=j=^yh^zm 

-t I mimmtm <^x^xdi<z. ±tmi¥»mm^izx 

x\-^tm^x'ht, 

[0 129] ^fofpx.. ^ :^~i^>-yvi<zm-th^mm 
T^ffmmiWzibf<zm v ^hmm^mz j; d , ^ ^ 

y Vm'ik<:^)^^'kt£<-t^b^^X'%^. Ltzti^-oX. 

±3mmzi:ix\i. M%(r>tm.m\.zimth-^^mm. 

[0130] miim3<Dwn(^zi%hmm^m-v±. &.±.<7) 
i.o{z. mim.it.fzit2cr)mmzi6\^x . ±M±m& 
«iE^s«, ALmmmi><z%m^Kfzi-y vmkcm 
ffir- ^ ^ mmcoyct -y ^ i.z^m l . ^K^tKny^ ^y 

mm\m:-^^^h ^b{zi.-,xi^y vm\k<nwmt<r> 

[0131] ^m>fL. i^y bmfmtoHffir-^^m 
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corn -y^iz-i^WlL. ^ii^iic^y'vi -y^izH^^x^ 

[0132] msm4<7i%miz%hmmmmit. m±i^ 

i.-Az, imm i tfzi±2 commzfi \,^x, ±123^*^ 
m^E^mt. m^mmizm-t ^i^y hmmc^mi&'f-^ 
cT^fm^imm^mm^mmiz-am lt smjehr^ob 

[0133] ^fi>^t. mnjEmmcomiSiy-'-^tmiE 
ittci^xtf . lyy hm^kx(r)m.m.%<7y%m.mzmim-th 

[0134] mim3co%mz^tm.iimmii. a±.co 

xdiz^ imf<i^yx^'f(-Lxxm-ti>m'¥m-^'^coWci$. 

mmmxh x . m^wmt ^ iimwmm'^^zn t 

v^^t . ±ie^ :<~'jiyy h^mzx h i^y vmmx 

^m<D\tmzm^\-^xi^y hf^coB^T^-^^^MiE-r-i. 
MiE¥S h mm ^ftxv^h w^t-* t . 
[0135] ^fo^t. m\fMi-y i-f*, mw-m.im 

ixtzi^y VwM(r>^(^itmzmt^xWE.^fi^> . ^(^ 

IS*, ^7 vwrnzai-f^mmmh^tmnrnz'^xh 

//o-c, ±is«BSc(cj:#iis\ i-y hmmx'commytcoyt 
mmizmm-th'^mmm(Dmmmit^m±-t^ ^ t 
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